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Pneumocystis jirovecii
Genotypes Involved in
Pneumocystis Pneumonia
Outbreaks Among Renal
Transplant Recipients
TO THE EDITOR—We read with interest
the article by Sassi et al published in
Clinical Infectious Diseases [1]. They
investigated Pneumocystis jirovecii geno-
types involved in Pneumocystis pneumo-
nia (PCP) outbreaks among renal
transplant recipients. To that aim, they
used fragment length polymorphisms of
the major surface glycoprotein gene
family. This work revealed that the same
P. jirovecii genotype was involved in 2
outbreaks, 1 in Zurich [2] and 1 in
Munich [3], whereas another genotype
was linked to a Japanese outbreak [4]. It
was likely that the most predominant ge-
notype in the area was not involved in
the 2 European outbreaks because un-
linked control cases were infected with
different genotypes. The authors con-
cluded that there may have been an in-
creased virulence of the outbreak
genotypes in renal transplant recipients,
and that the Zurich and Munich out-
breaks may have had a common source
of infection. These observations provid-
ed new insights into the transmission
patterns of this opportunistic pathogen,
but analysis of other outbreaks is needed
in order to better understand the issue
and improve prevention measures.
We reinvestigated the genotypes in-
volved in 2 other PCP outbreaks among
renal transplant recipients that occurred
in Europe – 1 in Frankfurt [5] and 1 in
Lyon [6]. To compare the genotypes of
the different outbreaks, we considered the
most frequently used method of typing,
which is the sequencing of 4 genomic
loci. These loci included the internal
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transcribed spacer 1 of the rRNA operon
[ITS1], the variable region of the mito-
chondrial 26S rRNA gene [mt26], the
intron of the nuclear 26S rRNA gene
[26S], and the β-tubulin intron 6 region
[β-tub]; the Japanese outbreak was not in-
vestigated using this method and thus
could not be compared.
The genotype observed in Frankfurt
was reported to harbor the same alleles as
the genotype involved in the Zurich and
Munich outbreaks for 3 of the 4 loci (B,
7, and 1 for ITS1, mt26, and β-tub, re-
spectively), but a different allele for locus
26S. There was some confusion between 2
close polymorphic positions (296 and
301–305), and after a reassessment of the
sequences of the latter locus, it was
found that the locus was identical in
the 3 outbreaks (with the sequence
TTTTTACTCTT at positions 296 through
306). The genotype involved in the Lyon
outbreak could not be directly compared
because another typing method was origi-
nally used (single-strand conformation
polymorphism of the same 4 genomic
loci). Consequently, we sequenced the 4
loci from the DNA of 3 isolates of this
genotype that we had stored at −20°C.
The results were identical for the 3 iso-
lates, and the genotype proved to be dif-
ferent from that of the Zurich and
Munich outbreaks because it harbored
different alleles for 3 of the 4 loci (B1 and
8 for ITS1 and mt26, respectively, and a
26S allele with TTTTTTACTCT at posi-
tions 296 through 306). Thus, the out-
break genotype was the same in Zurich,
Munich, and Frankfurt, whereas a differ-
ent one was involved in Lyon.
Two epidemiological factors may have
been important in the variation of the
genotype involved in the different out-
breaks: (1) the period of time played a
role, as the Lyon outbreak occurred from
1994 to 1996, whereas the 4 others took
place from 2005 to 2008; (2) the geo-
graphical location is relevant because
Frankfurt, Zurich, and Munich are rela-
tively close cities, whereas Japan is thou-
sands of kilometers away.
Analyses of a large number of PCP
cases showed that the genotype involved
in the Lyon outbreak was one of the
most prevalent during the period in the
area [6], as well as in several European
locations, including Zurich [7]. This ge-
notype might have been preferentially
transmitted during the outbreak because
it has been observed that all suspected
cases of interhuman transmission in-
volved this genotype [6]. A particularity
of the Lyon outbreak was that it involved
not only transplant recipients but also
human immunodeﬁciency virus–infected
patients who mostly served as potential
donors in the suspected transmission
events, with one patient being a recipi-
ent. Thus, the data suggested that the
Lyon outbreak was linked to a predomi-
nant genotype that might be more
virulent and/or more transmissible inde-
pendently of the underlying disease af-
fecting the host. This conclusion differs
from that of Sassi et al [1], which hy-
pothesizes that in renal transplant recipi-
ents, outbreak genotypes are more
virulent but not predominant. Neverthe-
less, as acknowledged by Sassi et al, it
cannot be excluded that typing more iso-
lates from Zurich and Munich may have
revealed that the outbreak genotype was,
in fact, predominant.
In conclusion, our observations provide
additional information suggesting that the
genotypes linked to outbreaks may vary
according to the geographical location as
well as over time. Whether outbreak geno-
types are always predominant and
whether these harbor speciﬁc pathogeni-
city factors remain open questions.
Notes
Financial support. Swiss National Science
Foundation grant 310030–124998. Agence na-
tionale de sécurité sanitaire de l’alimentation, de
l’Environnement et du travail (Anses; contract
number 2011/1/053).
Potential conﬂicts of interest. All authors:
No reported conﬂicts.
All authors have submitted the ICMJE Form
for Disclosure of Potential Conﬂicts of Interest.
Conﬂicts that the editors consider relevant to the
content of the manuscript have been disclosed.
Philippe Hauser,1 Meja Rabodonirina,2 and
Gilles Nevez3
1Centre Hospitalier Universitaire Vaudois and
University of Lausanne, Lausanne, Switzerland;
2Université Claude-Bernard, Hospices Civils de Lyon,
and 3Université de Brest, France
References
1. Sassi M, Ripamonti C, Mueller NJ, et al. Out-
breaks of Pneumocystis pneumonia in 2 renal
transplant centers linked to a single strain of
Pneumocystis: implications for transmission and
virulence. Clin Infect Dis 2012; 54:1437–44.
2. Gianella S, Haeberli L, Joos B, et al. Molecu-
lar evidence of interhuman transmission in
an outbreak of Pneumocystis jirovecii pneu-
monia among renal transplant recipients.
Transpl Infect Dis 2010; 12:1–10.
3. Schmoldt S, Schuhegger R, Wendler T, et al.
Molecular evidence of nosocomial Pneumo-
cystis jirovecii transmission among 16 patients
after kidney transplantation. J Clin Microbiol
2008; 46:966–71.
4. Arichi N, Kishikawa H, Mitsui Y, et al. Cluster
outbreak of Pneumocystis pneumonia among
kidney transplant patients within a single
center. Transplant Proc 2009; 41:170–2.
5. Pliquett RU, Asbe-Vollkopf A, Hauser PM, et al.
A Pneumocystis jirovecii pneumonia outbreak in
a single kidney-transplant center: the role of cy-
tomegalovirus co-infection. Eur J Clin Microbiol
Infect Dis 2012. [Epub ahead of print].
6. Rabodonirina M, Vanhems P, Couray-Targe
S, et al. Molecular evidence of interhuman
transmission of Pneumocystis pneumonia
among renal transplant recipients hospital-
ized with HIV-infected patients. Emerg Infect
Dis 2004; 10:1766–73.
7. Hauser PM, Blanc DS, Sudre P, et al. Genetic
diversity of Pneumocystis carinii in HIV-
positive and -negative patients as revealed by
PCR-SSCP typing. AIDS 2001; 15:461–6.
Correspondence: Philippe Hauser, Institute of Microbiology,
Rue du Bugnon 48, Centre Hospitalier Universitaire Vaudois
and University of Lausanne, 1011 Lausanne, Switzerland
(philippe.hauser@chuv.ch).
Clinical Infectious Diseases 2013;56(1):165–6
© The Author 2012. Published by Oxford University Press
on behalf of the Infectious Diseases Society of America. All
rights reserved. For Permissions, please e-mail: journals.
permissions@oup.com.
DOI: 10.1093/cid/cis810
166 • CID 2013:56 (1 January) • CORRESPONDENCE
